The presence of autoantibodies to various heat shock proteins has been demonstrated in certain autoimmune diseases. ' Using an enzyme linked immunosorbent assay (ELISA), Muller et al demonstrated that almost 80% of patients with systemic lupus erythematosus (SLE) possessed autoantibodies to ubiquitin, a heat shock protein of 76 amino acid residues found universally in eukaryotic cells. 2 They also showed that the sera which reacted with ubiquitin contained antibodies to ubiquitinated histone H2A. ' Scleroderma is a chronic disease of possible autoimmune origin that is classified into two types: localised scleroderma (LSc) and systemic sclerosis (SSc). LSc occurs more commonly in the paediatric population than does SSc and is further differentiated from SSc by its lack of association with Raynaud's phenomenon, acrosclerosis, and internal involvement. However, LSc and SSc have a number of features in common, such as pathological findings in the skin and the presence of autoantibodies. We have demonstrated that the major antigens for antinuclear antibodies (ANA) in LSc were nuclear histones,4 while antihistone antibodies (AHA) have been reported in 5-29% of patients with SSc. Clinical data were obtained at the time blood samples were drawn. Organ system involvement was defined as described by Steen et al,9 with some modifications:5 lung = bibasilar fibrosis on chest radiograph; heart = pericarditis, congestive heart failure, or arrhythmias requiring treatment; oesophagus = hypomotility shown by barium radiography; joint = inflammatory polyarthralgias or arthritis; kidney = malignant hypertension, rapidly progressive renal failure, or both. Gaithersburg, MD) in 10 mmol/l diethanolamine and 0 5 mmol/l magnesium chloride (pH 9 5) as substrate. Absorbance values greater than the mean plus 3 SD values of the normal controls were considered positive.
ELISA FOR AHA
Microtitre plates (Coming) were coated with total histones (Sigma) at 5 pLg/ml in PBS. ELISA was performed as described previously.4 5The purity of histone was checked by SDS-PAGE with a 15% polyacrylamide gel.
ELISA FOR SINGLE STRANDED DNA (ssDNA) ANTIBODY Wells were pretreated for one hour with 0 1 % protamine sulphate (grade X, Sigma). After rinsing with PBS, calf thymus ssDNA (Sigma) was added at 1 pug/ml in PBS. ELISA was then performed as described above.
STATISTICS
Fisher's exact probability test was performed to analyse frequencies. Correlations were calculated using linear regression. Values of p less than 0 05 were considered significant.
Results

DISTRIBUTION OF AUbA
The who showed that AUbA is frequently present in the sera of patients with SLE, but not in other rheumatic diseases. They reported finding AUbA in 15% of 48 patients with SSc. However, in the present study we found that AUbA was frequently present not only in patients with SLE, but also in those with LSc and SSc. These differences in the incidence of AUbA positivity in SSc in these two studies may reflect differences between the populations of patients studied, including racial differences, because the methods of detecting AUbA were almost identical, and revealed similar frequencies in patients with SLE.
Another interesting finding was that the presence of AUbA was closely correlated with the presence of AHA, reflecting the findings of Muller et al.3 This indicates that induction of AUbA is closely related with that of AHA, suggesting that ubiquitinated histone might be involved in the autoantigen recognition.
AHA has been shown to be a major autoantibody in LSc,4 and we have reported previously that AHA might be a serological indicator of the severity of pulmonary fibrosis in SSc.5 In contrast, heat shock proteins, including ubiquitin and histone H2B, have been implicated in a variety of diseases, including non-viral infections and autoimmune diseases.' 14 16 These proteins are major immune targets in a broad spectrum of infectious diseases and, at the same time, are highly conserved in evolution, suggesting alteration of the balance between tolerance and autoimmunity. Studies on induction of autoantibodies to these proteins may therefore provide a clue to the pathogenesis of LSc and SSc. group.bmj.com on April 10, 2017 -Published by http://ard.bmj.com/ Downloaded from
